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[mm^i mmm 

c^^:^i] mimmm cp"^; n"^) ov-xmm (s) j3j:tj?Ki/>f > 
mm (D) hmm (g) n^mv. m2mmm (n ; p) (d^^^ji (i o 
; 2 0) izm^-^nxt^^Mi SF ET (1 ; 2) ^m^^^mi^mmm^mu 

ttfiai^x;!/ (1 0 ; 2 0) (Dm^ (Vb p ; Vb n) S:, tSiHM I S FET ( 
1 ; 2) ®V-;^«@ (S) J3<fctJfM'?x;i/ ( 1 0 ; 2 0) {C<fc U^^ligStl-S^ 
>r:^- K (1 1 ; 2 1) izMhXm^nm. ( I b p ; I b n) 5:Jl|M^r^tC?5^f 3 
iHZj:i)^m-r^mW^4r^m^ (llO, lll'-113:3;4) 

m^m2] m^iMnzmi^<D^m^Mmmmmmizi5\^^x. 
m^miii^mmm^mm ( i o o ) it. mm(Dm^^u (loi-ios) 

Mm^w^^r:^m^ (111 — 113) MB^m^zfu ^ ^ d 0 i~ 
10 3) mz^ti^tim'fhtix\^^^zii^mmt:t^^mi^mmm^mmo 

m^ms] m^m2izmm(D^^mi^mmmmmmiz-i3\^^x. $^{c, 

mm^£W^^r:^m^ (111 — 113) S:, MS^-t^mm^m^^U y ^ 

(10 1-10 3) mzmm-t^mi:mm=t--v h (105) ^m^^:it^n 

[m^m4:] m^miizmm(D^m^mmm^mmiz-^\^^x. mmmm^i 
4r7.mm (110) li, mi<Dmmm (vs s ; vd d) tmm^j^jv (i 0 

; 2 0) (Dny^^ (1 0 a ; 2 0 a) iKD^lC^J-j- (3 ; 

4) ^m:^. n::iy^^ hm^ d O a ; 2 O a) Srr^UTS&tH^-f K (1 

1 ; 2 1 ) izmmm^mm (i b p ; i b n) ^m.-t^t^i^m.t-t^^mi^M 

[m^^5] m^^4:^zmm<D^mi^mmm^mm^zi3\^^x. mmmmm 
( 3 ; 4 ) It. taiam 1 (Dmmm (v s s ; v d d ) ^mut i^xm^m^n^ 
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(ibp; ibn) ^m^t^zhL^i^mnt^^mf^mmmmmmo 

(3 ; 4) ii, 

mmm^ (cbp ;cbn) i)^^-hmmiz^m^t\. v - y^mmnfif^ 2 on 

mm (Vd d ; V s s) fC^fg^nfettrSHM I S F E T 1 1^ D®'ffiCD«?5gi^MII 
1MISFET(32;42) 

y-:^nmi)mmmi<Dmmm (vs s ; vdd) izmm^n. i^u-fymm 
^itif'^f- hmmii^mmmmmmmiMi sfet (32;42) ®ki/^>« 

ffilCg^M^tlfetSflBMI S FE Ti:M^S^'ISCD«?5lgMfl§ll2MI SFET (3 
3 ; 4 3) i:, 

tfftaM^a^MII 2 M I SFET(33;43)' tC^LT:?!? U> h ^ ^-g^MS 

ti, Kb-r>;5^t(fiB3>^^ hfijgc (1 0 a : 2 0 a) izmt^^ti^m^mmm 

SMI SFET (34 ; 44) Zl &i^:^h-r-54^##:^«lll{^^g 

o 

(D) i:>!f-h«® (G) m2mmm (n) CD^llrx;^ (10) iz 

m^-^nxfji^mim^ (p) ©him i sfet (d , mmz. ^mm2m 

mm (n"^) ®y-^«^j3J:t>*KL/-f h«^i^$:;tb, StrfH^ 1 

(p) (7)^2 -^/x;!/ (2 0) fC?^fifeS^iT^'5||2^'f£ (n) 0D^2MI 

SFET (2) ^m^^^^mi^Mmm^mmv^^-ox. 

ItfiHH 1 ^7 (10) CD«^ ( V b p ) S:, tulHH IMISFET (1) <D 

v-'7.nmi5^x:fm^i^:iLjviz^ijmm-^ti^^4^-\^ (id ic^uxm 
^«?^ (Ibp) ^m:^mzm-tztizj:^x^m't^mi£w^^r^mm ( 

110;lll'-113;3)^, 
taSBm2 ':7x;i/ (2 0) (Vbn) |&fail2MI SFET (2) <D 

y-x«SfeJ:0mm2 '!7x;i/icj: i;?^fig$ti^^-r^- K (2 1) izMLxm 

^mm (Ibn) t:m:^mzm-tztizj:-Dx^m'r^m2mw^4r:^m^ ( 
1 1 0 ; 1 1 1-1 1 3 ; 4) t^M^^ z t.^^Wit't^^^m^Mmm^mm 

o 
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^^m^p^%mmw^m. ( i o o ) li, ^^istcDnis&^n ^y^' (loi-ios) 

ttflHUl d3 J: t)f|| 2 S«A>rTX iaS& (3, 4) Ji, ttfgB#llIS&>^n »y ^ (1 

0 1-10 3) %\z^M.'^i^Winibt\.x\^^z.}L^mmL-t^^m^%mm^m. 

So 

lufH^Hl ;fe<kOf||2«^A>rr>^llIli& (3, 4) StSfia^Eim^ 
D^y^ (10 1-10 3) ^lcM#>r«S:dtI^:i-»y h (10 5) ^mfL^Z. 

t^^fBlllS«7^'>f TxlHfi^li, ^ic^Silij^ (Vs s) ii |$iail 1 a: ;i/ (1 
0) hflJilc (1 0 a) ^®raiCtgt-t^tlfc^l«M2R (3) 

^mi 'irai;i/®=i>^^^ hfHig (1 0 a) &:^LTItftH^i ^-r;r- K (i i) 
{CfrffHrn^S^ (I b p) §:?5SL, 

tffSB^2S^A>f rxms&ti, |g2<©«j!iig (vdd) iiitffail2 li/x;!/ (2 

0) hMJIJc (2 0 a) ^®r^lCt8JtP,tlfe^2«Slig (4) 

MS2^7 3:;i/<Da>3?^' hMillc (2 0 a) 5::^ bTtaSaH 2 ^-f 5^-- K (2 1) 

(C|rjfam^««f^ (Ibn) ■g>^##:A^[ajj?&^tt„ 

1 1 ] m^-^ 1 0 \ztm<D^^^w»m%mmz^\^x. 

mUW.\mmM (3) tt, t&IHII 1 (Vs s) ^«iKi:bTI&«am^ 

(I bp) BSfi2ii2«gsai (4) mum^mmmn ( 

Vdd) LrtalBm^«?J^ (I b n) 3 

Hfia^im^^M (3) li, 

^iffJ^M-^ (cbp) h«M{c#fc^$ti, y-:^«^*'JMfa^2(D« 

(Vdd) {C^^^tLfeStftaillMI S FEThl^Ci^'ffiW^imi^MMII 
IMISFET (32) 
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\f-7.mmti^mmmio)mwM (vs s) izmm^n. y^u^ynmis^z^^ 
- hmmti^mmm mmmmm iMi SFET (32) <D]^i/^ynmizmm'^ 
tifcttriaiiiMi sFETtm^£^m^o)mimmmmm2Mi sfet (33 
) 

ftflBII 1 2 M I S F E T (3 3) iZMLXij Uy h ^ "^-mB-^n 

, Ki^>r >>{)\'trfsaiii '^7x;v<D=i>^>7 (1 0 a) izmm^t\>^^imm 

aSffiHSMISFET (3 4) 

mmm2mmm (4) 

ii2ti^## (cbn) f^^-hmmizmm^n. v-x«^*^tffiB^i®« 
« (V s s) {c^i^$tijti&iBii2Mi SFET tmi^mm(Dm2nmmmm 

IMI S FET (4 2) t.. 

\f-7.m.mii^ti!mm2(Dnmm (vs s) izm^^■^n. y^u^ymm^^x:^^ 
-hmmti^Wjmm2mmmmmiMi SFET (42) (oy^u^fymmizmm-^ 

tlfeStf8Bll2MI S FETilM>&-5@tt®ll2«SSMMIl2MI SFET (4 3 
) 

mtm2nmmmm2Mi SFET (4 3) icMbx^iji/^ h^^-g^Msn 
> }^u^yi!)^mmm2r:7 3^;i0uy^^ hmi^ (20 a) icg?j^$n<5^2«g^ 
MMII3MISFET (44) t^m^&:it^i\^mft^^mi^Mmm^mn 

a 

im^m 1 3 ] m^m 1-12 ® v^•rtl>^)^ 1 mKmm<D^mii^Mmm^m 
xmmt)m'pt^<f^^'^mti&nmx'm^^ii:^:itiz^ V. mmKMt^m^ 

[0 0 0 1] 

^nmit^^mi^mmmmmmzmv. mz. ^mmxmf^t^wMcoMi sf 
E T ^m^^^mi^mmmmmmizm-t^o 

[0 0 0 2] 
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a£¥, ^i^WIS^^^MP DA (Personal Digital Assistant) ^0 

M^mmm^<D^jki5^XJ^^mmitiZ^-oX. MOSFET (Metal-Oxlde-Semi 
conductor Field Effect Transistor : ^V\tt, J:»JJ!S<MISFET (Metal-I 
nsulator-Semiconductor FET)) T'«figLfe^##:^aM^S{C>^LT%, J: 

[0 0 0 3] 

Ijt^. CMOS (Complementary MOS) l@IS&®MII«iJ$:<£Mi-Sfc«)lC|gi& 

MO S h^yP^^(Dh^^^mn}±^T\f^Sm-/}'^&^t^o tZ?>X\ MOSh 

[0 0 0 4] 

[0 0 0 5] 
[«e3K0D«t$e] 

jS^, CMO SIgIS!&$:l^itJ.offiMMijr'|gi&1--5^«?){c, MOSh^yyV 
[0 0 0 6] 

:Rf*:e!HC> S. Narendra et al., "I.IV IGHz Communications Router 

with ON-Chip Body Bias 150nm CMOS", ISSCC 2002/SESSION 16/HIGH SPEED 1/ 
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0 16.4, pp.270, 271, 466; February 5, 2002 iCli, T ^ ^ >f Zfm^^miZltm 

BBS:#;tT, w^Mi^t^mmmti^niLLr^^mii^Mmm^mm (cmos 

[0 0 0 7] 

ttc. MX-ti, 001-345424 ^^JkmiZlt. MO S h^>S;?X^ 

[0 0 0 8] 

mnt'^^(D^mi^Mmm^mm<D-m^^-tm^mx$>^). i&# ("i.iv ig 

Hz Communications Router with ON-Chip Body Bias ISOnm CMOS") (D^^M^ 

Sr^-r -So ®l^cfcv^T, ^mwn2 0 o it^yA-^m (cMos>r 

yA-^) ^ 2 0 ntp^^:^jvmMo s h^yv:^^ (pMo s h^yv^-$( 

), 2 0 2 {inf^-v:^;i/§5[MO S h^^S:;^^ (nMO S h^>t;^^) , 2 0 
3l,t-(y\^-^yp.m'f'. ^LT, 2 0 4«/^VTXSffi|§^Il^ji^$:a^LTV^S 

a^Mffi (i&n&,n,mB) > -eLT> vb p^pmos h^>i;:7.^MS«A-f r 

(pMO S h^yp7.^(Dn^^:^.Jvm^:Ljimm (n^jLjV) iZM^t^ 
mi^^l Nlt^yA-'iKDAiJ^mh. OUTlt>(yA—$t(D{if,±i^BLX^^^ 

o 

[0 0 0 9] 

^2 0 3 ^in-Lxmrn^^ r Tsm&v b p (/wrx«jEig^iiig&2 0 4<Dmt! 
mi±) ^mu-t^^oizrj:-ox\,^^. ^zx. mmnBbVddit. m^it. i. 

ivT'fe*;, ««>'N'>rr;^Sffivb pii, vdd-o, 45v m^it. 
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0. 5 5V) "TfeS. 
[0 0 10] 

O S 2 0 l<Dn^3L;HZV d d - 0. 4 5 V (Dm:^\^SW^'^ T 7^ 

(ZXg^SrHIStt-S J;^^c;&orv^-5o >r>tf-^>:^^^2 0 3 li, MA 

[0011] 

> #M##3 0 Oli-r >A-^g|S, 3 0 1 lipMO S 3 0 2lin 

MO S h^:yS;?;^a?. 3 O 3 J3<fctJf 3 O 4 limMSS, LT, 3 0 5feJ:tK30 
6ttA-rT;^«ffil§^Iai^$:^LTV^§„ ;&I3, E^2{CfeH^T, #fla^#V b n 
ttnMOS h^yVXi(m&W'<^r:^m± (nMOS h ^ > ^ © p ^ 

[0 0 12] 

O S h^ytyT.^ 3 0 1 (Dn^^:t^;l/§^!^:7al;l'fI^ (n "^oi;!/ : Av^^f- h) 
fC^LT, «^5Si!K3 0 3 $:.^L/TS5KA^TX«jEV b p (y'l^T T>^«ffil§^lll 
j?&3 0 5®miJ«JBt) SrPPilDL/, ^fe, nMO S h ^ > i^y?. ^ 3 0 2 C5 p ^-V 

;i/M'i7ac;i/flJ|Jc (p "^^x;!/ : A»y ^>5f~ h) tc^LT> nmm 0 A.^it\^xm 

«A-rT>^«i±V b n (A-f TX«ffi|§^IlIli?&3 0 6(Dffii7«ffi) 5:^^111^- -5 J: 

e){c^oTVNSo Z.Z.X. pMos h^>i;x3?Ma«A-f r^Sffiv b pli, 

l^«^«ilg«jEVd d J:»;%m^«ffife*^•t^BV^@^«i±T*&y, nMOS 

ffi i-t 1^ V ^ ©^«ffiT' -5 o 
[0 0 13] 



7 
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[0 0 14] 

^^^^M:f3x*mm-t^^oizvrc^0i!}mm^tix\^^^o 

[0 0 15] 

bii^vf^^^i^. mim\>^m2izmt^mi^Mmm^mmiz^\>^xit. m^m 
^mwur^mm m^it. o. 4~o. 5vgM) ^m^^^r:.mzm^<7) 

[0 0 16] 
[0017] 

^-hmmt^^L. m2mmm(D^a.juzmm^nxfji^Mi sFET^m^ 
^^mi^mmm^mmx$>-ox. mm^:c;i(Dnmt:, mmui sfeto^v- 
^^^^^^^^:-n.iz^^)m^^n^^4:t-h^izMLxm&m^^m^mz 
^tztiz^ij ^^t^mw^>( r^mm^m^^z t ^inmt^^^^mi^Mm 
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[0 0 18] 

MisFET, mmz^ mmm2mnm(Dv-7.nm^^t^\^u^ynmt^'- 

^t. mmm2^ji)V(om&.^. mmm2ui sFET(Dv-7.mmi3^x:^mm 
z^jljuz^ i)m^^n^^'^:t- }^izMvxm^nm^m1J^^izmt:r.tiz^ 
'Dx^m-t:s>m2mm^^^r:;^m^t^m^^zt^mmt^^^mi^Mmm^ 

[0 0 19] 

m3it^mmizm^^mi^mmmmmm<Dmmmm^^^m^mx^^). tt^ 
. S4 t,t^^miZ'^^^mi^Mmm^mn<Dmmm^t:mmt^r^isb0mmmx 

feSo Z.Z.X% mSiZB-tmmt. ®4lCfelt-5nMOS h^^S^;^^? (2) <D 
m^izMm-t^o pMO S 1 feitJtnMO s h^^s;::^^ 2 

izn7&-r^o 

[0 0 2 0] 

ia3fej:tJfgi4icfcVNT, 0mw^2itnMos h^yv7.^s 4\tnmm. 

#TO^2 ati#««^, 2bM^m, 2 0lj;p5^Yl^;V§!!4^^^^£M ( 
P^^4^;i/M'>x;i/) , 2 0 a p "^JfelJcMJ^, 20b, 2 0 clin"^Jfet!c«S: 

[0 0 2 1] 

®3 feJ:tKBI4 {Cat$tl-5<ke>{C, nMOS 2li, p^^^;bM 

'i/x;!/ (p-i/:::;!/) 20{C?^fig$4x, n+i£t!cM (V-XMS) 20b, n"^ 
llStJcM^ (Kl/-f>'«^D) 2 0 c, imi^M2 b $:/M.fe#««M 
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-hmmo) 2 atcJ:»;^^$tL^o ZZV. Se^f^cD-lgfi?;/^: p MO S h ^ > 

(^S^/NVTXoh^^i;;,^) {c^vxxii. p+i£fcfW 
mm) 20 a:k^LXp^:^JV20 (nUO S h ^ y ^ Si 2 (D A>y ^ Jf- }s) 

CO 0 2 2] 

^mms (n^mwcmm2 0h) xm^^H^^4:t~h^2 uzm^mizmn^ 
bnti. mxit. m^mz:;^>( v^y^nm^^^xmm±i^^^ti:s>mmzM 

Co 0 2 3] 
CO 0 2 4] 

m5izm^n^j:oiz. ^^^-K (2 1) (7)mm,-m&!^'mt. m 

■^it. 75=C. 2 5'Cfe^J:<:K-2 5iC) {C^ L TM^^ o T Vn^, *#^lCfeV^T 

^fcib. P^^J^2 0izMLX^umizi3if^M±m<DmmJUr::^m!±^^A. 
CO 0 2 5] 

t-^fc^, '^m. p'^^ny2 0iz^:^^m:&\^(Dmw'^-fry^ms.Yhn^^ 
^f^m^. m^it. 'i'mi^Mmm^mm(Dm^mizi5n:s>±^<Dumti^mLx 

(m^it. ■^^izm&<Drr-vy^^Ax : m^it. 75-0 m&t^r=.tb. m 
:&\^mwury^mm (vbn) (Di^^ji^^^^i^xh^yt;^^ (pmosh 



1 0 
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[0 0 2 6] 
[0 0 2 7] 

f -So 

[0 0 2 8] 

OSh^>i/>;^, 2tinMOS h^^^'X^Jf. 11, 12; 21, 22{i^^ 

(w^^^;r-K) , ^LT, 3, A\tnm.m^mhx\^^. 

[0 0 2 9] 

^6fe.fctJfttfaibfegI4 jC^$tlS J:e)lC, nMOS 2{i, pi^ 

x;i/2 0{C?^^$tl. y-:;^«^S ( n +J(£t5:MJ|lc 2 O b ) , Fl/>f>«:^D ( 
n+JMM^2 0c) . 2 b SrM. fc>if- hS^D (^«mM2 

a) ^Ci^J^^$tlS, |^«|{C, PMOS h^>s;x^ 2«, n^^1^;i/M'i^ai 

;i/(n'^x;i.) iO{c?g^$n. v-;^«^s (p^IMMH?) lOb, Ki^^ 

>S®D (p+fi£M^) lOc, /iife^Ml b h«MG ( 

^««^) 1 a) fCj; tJ^^^tlSo 
[0 0 3 0] 
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nMOS h^>t;;^^2tCfeVAT, > ^ ^ hf» ( p 2 0 a JC 

nms (n+J£Mi|lc2 0b) ilX^m^:^tl^^^yt—\^2 UzMLXm:&\^<D 

ffi«ffi«i^<i8^§ti, mi^mm^'^mfnit m^it. -25^©^^) 

[0 0 3 1] 

PMOS N^>'>:;x^.UCfeVxT, hfl^ (n+MifcM^) 1 

v-xmms (p-'Mfcfwi 0 b) i:T'^^$ti§^r>r>*— Ki iic^LTia 

b p$:m^i:•5^C;^oTV^S. b p 

33T% -tMLfenMOS N^>'i;x^2{Ci3JtSffiSA^TXSffiVbn 
iim^Jc, pMOS Ucfei:t^»«7^>rrj^«ffiVb pt,Krf^MM 

^) , »«^^'-rr;^«ffiVb pii]^S^«a^«^Vd d{c#LT:^^<;&oT h 

^^mm(Dmmmm'^-i'^izmntiti^ztiztji:s>„ 

[0 0 3 2] 

07 «® 6 iz^^^^m^mmmB^mm(D-m^m^^^m^mv$> y , mwi 

-ir^m^l 1 0 («^2K3, 4) 

1 2 a}|EE# 2003-3022686 
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[0 0 3 3] 

OS N^>i;;^^4 0, 4 2fc^it>'pMOS h^>^;^^4 3, 4 4 ^m^XM 

^osh^yi^:7.^4 3iii3Uyh^^-mm^nf.pMosh^>t;y^^4 4 

ff'Hj (?)^^, (Vdd) *^^pMOS h^>2;x^44. 

;b2 0 (Vbn) feJ:a^^>r;r-K2 1^:^LT<£«fimi^ (V s s : nMO 
S N^>i;>^^2®y-::^«^) lC«g^ I b n;^^MtlS J: e. (C^&o T V^^„ 
T', mmm^Chn-fy^MU^JV THi (Dt^. nMOS h^>'^"j^^?4 0©y- 
hCfi, >f>A-^4 liZJ:V^^:^tir^i&U^Jl TLj ®0i^^#C b n 
nMOS h^>i;>;^4 0{i;f :7-^S„ 
[0 0 3 4] 

^fe> Ml^ffi^Cbn TLj nMOS h^yp^^42 

^'^yLXnMOSh^yt^X^4 0ij^^yt:S>r=.i^. nMO S h ^ > >5r 2 
(p^;x;i,2 0) JC{±ffi«fe«2g«ffi y s s jb^W^HlS tlS 3 IC 

[0 0 3 5] 

*fc> «?5^M3{i, ^>7t-^3 1, PMOS N^>i;;^^ 3 0. 3 2feJ:tJf 
nMOS h^>S;x^ 3 3. 3 4 $:^i^T^^$tlTV^S. ^LT. mmm^C 
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